DNA methylation in patients with colorectal cancer--correlation with some clinical and morphological features and with local tumour invasion.
To study quantitatively the promoter methylation of hMLH1, p16INK, TIMP3 and TPEF genes in patients with colorectal cancer and synchronous polyps, and correlate it with some clinicomorphological features. DNA was extracted from all studied tumours and the corresponding normal mucosa. Microsatellite instability was analysed using two mononucleotide (BAT 25 and BAT 26) and three dinucleotide markers (D2S123, D5S356, D17S250) and automated DNA sequencing. Quantitative analysis of methylation was performed using DNA bisulfite modification, PCR with biotinylated primers, visualisation by 2% agarose gel electrophoresis and pyrosequencing. High methylation levels of hMLH1 and p16INK were found in elderly patients (mean age 73.8 +/- 9.5 years and 65.7 +/- 16.6 years, p < 0.03, t-test). Proximal tumours were more often associated with microsatellite instability (p < 0.05, Fisher's test) and higher level of methylation of hMLH1, p16INK and TIMP3 (p < 0.02, Kruskal-Wallis test), while tumours with poor differentiation tended to have higher methylation of the p16INK gene (p < 0.02, Kruskal-Wallis test). Local tumour invasion was correlated with the level of methylation of hMLH1, TIMP3 and the CpG island methylator phenotype (CIMP) status. Tumours with liver metastases showed a lower level of TIMP3 methylation than tumours with no systemic invasion (p < 0.05, Kruskal-Wallis test). We found concordance of methylation in 56% of the cases with colonic cancer and synchronous adenomas; the remaining 44% were discordant. Tumours with microsatellite instability, high level methylation and CIMP have distinctive clinical and morphological features. The level of hMLH1 and TIMP3 methylation and CIMP status can be correlated with the local tumour invasion. Different mechanisms, even for one and the same patient, can be responsible for the development of more than one third of the synchronous polyps and carcinomas.